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MASS HIERARCHY

The Higgs mass sets the EW scale
Receives radiative corrections to its mass from top loops

% %
Mp = Mpae T
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A
1) A% = ()
) 500 GeV

Uncomtortable size of correction when momentum cutoft (A)

becomes larger than about 500 GeV.
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NATURALNESS

Assuming A at Plank scale, and to get an agreement with the measured
Higgs mass, a cancellation of 1 part per 10™ is required
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LHC SCHEDULE

LHC startup, Vs 900 GeV

Vs=7+8 TeV, L~6x10¥cm=2s", bunch spacing 50ns

Go to design energy, nominal luminosity - Phase O

Vs=13~14 TeV, L~1x10*cm3s", bunch spacing 25ns Run 2
~75-100 fb"

Injector + LHC Phase | upgrade to ultimate design luminosity

Vs=14 TeV, L~2x10*cm™s™, bunch spacing 25ns

HL-LHC Phase |l upgrade: Interaction Region, crab cavities?

Vs=14 TeV, L~5x10*cm3s", luminosity levelling
~3000 fb

We are here !




RUN 1T TARGETS

Higgs discovery: All “big 5” channels published.Full combo
submitted for publication: http://arxiv.org/abs/arXiv:1412.8662

my = 125.03 702 (stat.) T013 (syst.) GeV

U =1.00%515 [£0.09(stat.) " 03 (theo.) + 0.07(syst.

Standard Model: W/Z, Top, Diboson, and Higgs x-sections
Top quark Physics: Top mass combination (ATLAS+CMS)
Heavy lon Physics: Z/W production in PoPb/pPb collisions
B physics and quarkonia: Bgy—uu

BSM Searches: SUSY, dark matter, new resonances, ...
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http://arxiv.org/abs/arXiv:1412.8662

RUN 2 TARGETS

BSM Searches

BSM Searches
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RUN 1T PUBLICATION STATUS

Show all Total QCD Supersymmetry B Physics Electroweak
Top Physics Beyond the SM: B2G

Pub rate steady in LS1, few
submissions / week

388 papers submitted as of 2015-04-09

387 papers published:

Huge contribution from
Exotica searches

Citeable papers
Total number of papers analyzed: 431
Total number of citations: 32,286
Average citations per paper: 74.9
Breakdown of papers by citations:
Renowned papers (500+)
Famous papers (250-499)
Very well-known papers (100-249)
Well-known papers (50-99)
Known papers (10-49)
Less known papers (1-9)
Unknown papers (0)
h,.er iNdex [2]




NP SEARCHES STATUS

No NP found at Run 1 (SUSY in SMS framework)

Summary of CMS SUSY Results* in SMS framework ICHEP 2014

m(mother)-m(LSP)=200 GeV

SUS 13-019 L=19.5 /fb

SUS-14-011 SUS-13-019 L=19.3 19.5 /fb
SUS-13-007 SUS-13-013 L=19.4 19.5 /ib
SUS-13-008 SUS-13-013 L=19.5 /fb

° gt > 1%
n . SUS-13-013 L=19.5 /fb
g u I O ; W) SUS-13-008 SUS-13-013 L=19.5 /fb

SUS-13-019 L=19.5 /fb

. i SUS-14-011 L=19.5 /b
e X C u S I O n ~~ e i SUS-13-011 L=19.5 /fb
. : ; SUS-13-014 L=19.5 /ib

i 3 SUS-13-024 SUS-13-004 L=19.5 /fb

SUS-13-024 SUS-13-004 L=19.5 /fb

SUS-13-018 L=19.4 /fb
SUS-13-008 SUS-13-013 L=19.5 /fb
SUS-13-008 L=19.5 /fb

207t s ve’7° SUS-13-006 L=19.5 /fb
S O p O OI I l SUS-13-006 L=19.5 /fb ] ]
% % SUS-14-002 L=19.5 /fb
i i'% SUS-13-006 L=19.5 /fb CMS Pre"m'na y

wzi%:¢ | SUS-14-002 L=19.5 /b
7 OO G v 2 Hwy SUS-14-002 L=19.5 /fb
~ e : SUS-13-006 L=19.5 /fb
: SUS-13-006 L=19.5 /fb

SUS-13-006 L=19.5 /fb

SUS-12-027 L=9.2 /fb
SUS-12-027 L=9.2 /fb
SUS-12-027 L=9.2 /fb
SUS-12-027 L=9.2 /fb

. SUS-12-027 L=9.2 /tb
I r l O ~ v EXO-12-049 L=19.5 /fb
saa 2, | EXO-12-049 L=19.5 /fb

SUS-13-013 L=19.5 /fb
SUS-12-027 L=9.2 /fb

x SUS-12-027 L=9.2 /fb
e Goa 2 SUS-12-027 L=9.2 /fb
aman ) SUS-12-027 L=9.2 /fb

v SUS-12-027 L=9.2 /fb
a- abtn SUS-12-027 L=9.2 /fb
g, —qqaa SUS-12-027 L=9.2 /fb
P SUS-13-003 L=19.5 9.2 /fb
SUS-12-027 L=9.2 /fb
SUS-13-003 L=19.5 9.2 /fb
SUS-13-003 L=19.5 /fb

1400 1600 1800
Mass scales [GeV]




NP SEARCHES STATUS

No NP found at Run 1 (Exotica)

Excited quarks~3.5
TeV

W'/Z" ~2 TeV

RS graviton ~ 1.6
TeV

gquantum
blackholes~5-6 TeV

excesses: LQ1T, W/,

OS dilepton

LQ1(ej) x2
LQ1(ej)+LQ1(vj)
LQ2(pj) x2
LQ2(pj)+LQ2(v))
LQ3(vb) x2
LQ3(tb) x2
LQ3(tt) x2
LQ3(vt) x2
Single LQ1 (A=1)
Single LQ2 (A=1)

RS1(yy), k=0.1
RS1(ee,ppy), k=0.1
RS1(jj), k=0.1
RS1(WW—4j), k=0.1

A

Leptoquarks
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2 4 TeV
RS Gravitons

CMS Prel%min1ary 2

SSM Z'(tT)

SSM Z'(jj)

SSM Z'(bb)

SSM Z'(ee)+Z'(up)
SSM W'(jj)

SSM W'(lv)

SSM W'(WZ—Ivll)
SSM W'(WZ—4))

Excited
Fermions

coloron(jj) x2
coloron(4j) x2
gluino(3j) x2
gluino(jjb) x2

Multijet
Resonances
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stopped gluino (cloud)

stopped stop (cloud)

HSCP gluino (cloud)

HSCP stop (cloud)

g=2/3e HSCP

qg=3e HSCP

chargino, ctau>100ns, AMSB
neutralino, ctau=25cm, ECAL time

j+MET, vector DM=100 GeV, A
j+MET, axial-vector DM=100 GeV, A
j+MET, scalar DM=100 GeV, A
y+MET, vector DM=100 GeV, A
y+MET, axial-vector DM=100 GeV, A
[+MET, §&=+1, SI/SD DM=100 GeV, A
I+MET, &=-1, SI/SD DM=100 GeV, A
I+MET, §=0, SI/SD DM=100 GeV, A

ADD (y+MET), nED=4, MD
ADD (j+MET), nED=4, MD

ADD (ee,uy), NED=4, MS

ADD (yy), nED=4, MS

ADD (j), nED=4, MS

Dark Matter

Large Extra
Dimensions

QBH, nED=4, MD=4 TeV

NR BH, nED=4, MD=4 TeV
QBH (jj), nED=4, MD=4 TeV

Jet Extinction Scale

String Scale (jj)

dijets, A+ LL/RR

dijets, A- LL/RR

5 6 7 8 TeV|

Compositeness

dimuons, A+ LLIM

dimuons, A- LLIM

dielectrons, A+ LLIM

dielectrons, A- LLIM

single e, AHnCM

single y, A HhCM

inclusive jets, A+

inclusive jets, A-

01234567 8 910111213141516171819 TeV

CMS Exotica Physics Group Summary — Moriond, 2015



NP SEARCHES STATUS

No NP found at Run 1 (Beyond 2 Generation)

Z'/KK g | uons~ 3 CMS Searches for New Physics Beyond Two Generations (B2G)
95% CL Exclusions (TeV)

Tev Q'qW(semilep+M) 5 g, (combined)
KK

T'(5/3)(dilep,ss)

T_>tZ(semilep+iep) § E Z(1.2%)(combined)

VLQ O 8 O 9 T v TT;:::::::::E: Vector-like T' g, (dilep)
) B ’ e T'—bW(semilep+M) 2(1.2%)lep)

- ft Resonances

: g, (semilep) 7 ,
t+ D M : Sca | a r B'_sbH(multilep) Z'(1.2%)(semilep)
—W(mult g, (all-had)
Vector-like B'

(vector)~0.3(0.6) fe
Tev B'—bZ(semilep) Wiep)

B'bH(semilep) : tb Resonances
i W'(had)

B'bH(hadronic) | ; : ; ' '
t+MET,vectorial(had) ' : Excited tops

't't—'— D I\/l : FO r O . 1 t+MET,scalar(had) ’ Dark matter t*(semilep)

ttbar+MET,scalar(dil) ]

Tev DMI I\/l*~ 1 1 8 ttbar+MET,scalar(semilep) | ct(t)=2 cm(e+y) l?l?_r_)_l_af_e_g_t_r_)_sn

0 0204 06 08 1 12 14 0051152 25 3354 45 5
GeV Excluded Mass (TeV) Excluded Mass (TeV)

t*(dilep)
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SUSY SEARCHES

stop/sbottom

Analyses targeting the stop/sbottom productions, covering these signatures

with different exclusive final states

>
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-t production, t—t 7(? /c 7(?

CMS Preliminary — Observed

\s =8 TeV
ICHEP 2014

SUS-13-011 1-lep (MVA) 19.5 fb™
= SUS-14-011 0-lep + 1-lep + 2-lep (Razor) 19.3 fb™
= SUS-14-011 0-lep (Razor) + 1-lep (MVA) 19.3 fb™!
—— SUS-13-009 (monojet stop) 19.7 ib' (T ¢ 7? )
= SUS-13-015 (hadronic stop) 19.4 fb™

-~ - Expected

700 800
stop mass [GeV]

dD
o
o

CMS Preliminary — sys-13-013 ss+b 195 1"

\/g =8 TeV = SUS-13-008 3l+b 19.5 fb™!
Nov 2013

— Observed
... Observed -1 gSYSY
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- - - Expected
m(LSP) = 50 GeV
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600 650 700
sbottom mass [GeV]
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SUSY SEARCHES

~WKino

MS Preliminary — sus-13-0120-ep (gr+H,) 195 1"
[ — = SUS-14-011 0+1+2-lep (razor) 19.3 fb™
's =8 TeV —— SUS-13-007 1-lep (n, = 6) 19.3 fb"

ICH E P 201 4 = SUS-13-016 2-lep (OS+b) 19.7 fb™!

—— Observed
Observed -1 ¢
- - - Expected

o
o

[o]
o
o

susy = SUS-13-013 2-lep (SS+b) 19.5 fb”
theory SUS-13-008 3-lep (3l+b) 19.5 fb”

LSP mass [GeV]

QO
o
o

CMS Preliminary % 1, = (H L)W 7)
\s =8 TeV % % = @ L)W %)
ICHEP 2014 b X (L BFO=05)

. (1,.BF(I'T)=1)

‘ — ‘ _ P ()
CMS Prefiminary T SUS-13-006 19.5 fb 52 sraen

\s=8TeV Observed -1 6SUSY SUS-14-002 19.5 fb™

theory

o
o
o

800 1000 - 1200 1400 1600
gluino mass [GeV]
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g-g production, g—bb X?

ICHEP 2014

- Expected - — Observed

LSP mass [GeV]

o)

o

=]
\

T T T Expected

SUS-14-011 (Razor) 193 16"

SUS-12-024 (E+H,) 19410 -

SUS-12-028 (a;) 117 b { _

SUS-13-019 (M_) 195" - - - ‘

. Lo . 400 700 800
800 1000 1200 400

gluino mass [GeV] neutralino mass = chargino mass [GeV]




RPV SUSY SEARCHES

Lepton number violating terms Baryon number violating term

EXO-14-013/032

m(t~) > 0.9-1.0 TeV
SUS-12-027

EXO-12-032/041/042
m(t~) > 700 GeV

LQD models have been searched in
multileptons+jets+MET SUS-13-010
OS dilepton pairs (ee, yy, TT +jets)

!



RESONANCES

trigger paths

1 .
2011 Ru_n, L=11fb J/q' -q,)
CMS \s=7TeV N

Powerful, model-independent probe to new i L 5.

v
i low p_ double muon
high P, double muon

ohysics

z

Simple Strategy: Reconstruct invariant
mass and look for “bump”

Bump at mg > m, or m,, = New Physics!
Top quark resonances in BSM Models

Extended gauge sectors: Z', W' and G’
bosons

Complex Strategy: Use boosted
techniques to identity t, W, Z, H along
with b and reconstruct the resonance

Mass
15



DI-JET

Narrow resonances that couple to pairs of

49, 99, 99
string resonances (< 5.0 TeV)

excited quarks (< 3.5 TeV)

scalar diquarks (< 4.7 TeV)

W' (<1.90r 20 <my, <2.2TeV)
' (<1.7 TeV)

RS graviton (<1.6 TeV)

Narrow resonance: b* (1.2 <m,. < 1.6 TeV)

Wider resonance (width to mass ratio up to E

~30%):
axigluons and color-octet colorons ( <
3.6 TeV)
color-octet scalars (<2.5 TeV)

Quantum black hole ( 5.0 <mg, < 6.3 TeV)
16

19.7 fo™' (8 TeV)

-.-. String
- - - Excited quark
-« Axigluon/coloron

Scalar diquark
S8
W' SSM
Z' SSM
RS graviton (k/M=0.1)

95% CL upper limits
—o— gluon-gluon
—e— quark-gluon

—2— quark-quark

_ 1000 2000 3000 4000 5000
Resonance mass (GeV)

19.7 o (8 TeV) N 19.7 b (8 TeV)

«. AXigluon/coloron

95% CL upper limit

—o— quark-quark

1500 2000 2500 3000 3500 4000 4500 4 3000 4000 5000 ) 6000
. min
Axigluon/coloron mass (GeV) Magt (GeV)




ZI

/" —rtt PRL 111, 211804 (2013)

Resolved and boosted lepton+jet analysis

Boosted all-hadronic analysis

Combined limits
/' =ttt (1.2% width): Mz < 2.1 TeV ;: (10% width): Mz < 2.7
TeV
RS KK gluons: Mg < 2.5 TeV

4
/ |l

Resonant (model predicting a spin-1/2 narrow resonance)
Sequential SM: Z’SSM (< 2.90TeV) JHEPO04(2015)025
GUT arouo Eé: 7’ ( <257 TeV) 19.7 fb™ (8 TeV, ee) + 20.6 fb™' (8TeV, uu)

’ g p . P . median expected

KK graviton: G, (< 2.73,2.35, 1.27 TeV for couplings of 68% expected
0.10, 0.05, and 0.01) : 95% expected

Y4 '\y

Expected (95% CL)
— Observed (95% CL)
— = Z'1.2% width

+10 Expected
D +20 Expected

i
resolved i boosted
analysis ' analyses

o
2
=
-
|
N
m
X
N
c
(o]
=
£
=
Q
o
o,
=

Non-resonant \ — Ze
- 95% CL limit

ADD: x-sec enhancement due to virtual graviton-
mediation (lower limits on M_range from 4.9 to 3.3 TeV for
3 to 7 additional spatial dimension)

Contact interactions: left-left isoscalar model: A < 12.0 L SN 250000
(15.2) TeV for muons and 13.5 (18.3) for electrons in const. M(ll) [GeV]

(dist.) interference 17



T°T" (L+JETS

Limit on QQ cross section [pb]

=
o
N

T' —\\Wb Q_’Wq PAS B2G-12-017
I/
1 tight lepton, at least 4 high prjets, MET
T'T"2bWbW: = 1-bjet
Q'Q">Wqg(W/Z/H)q : 0-bjet

“Wide” jet

CMS preliminary, {s = 8 TeV -&-Data 19.7 fb!
TT — bWbW — pvdjets

Using kinematic fit perform mass reconstruction,
using jet substructure techniques and Sy

Events / 40 GeV

[ Single Top
[ Di-boson
[ Z+jets

, CMs Preliminary, L =19.7 fb! I+jets, vs =8 TeV

777 -
CMS Preliminary, L=19.7 fb™* I+jets, vs =8 TeV 7 % | o &

0
10 10
— observed limit (95% C.L.)
expected limit (95% C.L.)
= central 1o expected limit
central 20 expected limit

= = NNLO QQ

— observed limit (95% C.L.)
expected limit (95% C.L.)
= central 1o expected limit
central 20 expected limit
= = NNLO 7T

L B S e B = e B W e | | L e

1 froseesenes s ,

00500500 ""400 500 600 700 ““800""“600""1000 1100
Reconstructed Mass [GeV]

Limit on 7T cross section [pb]

The result also quotes upper
limits on the mass and x-

=
o
N}

900 1000

900 1000
My [GeV]

M [GeV] sections for several
branching ratio combinations
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https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsB2G12017

NP@RUN Z

L. Malgeri, J. Olsen: W&C seminar
A different way to look at the Stirling plot:

How much luminosity @13TeV is needed to equal the 8 TeV discovery potential (a really

approximate view!)
PP Equivalent lumi to Run 1

Cross section ratios: 14 (13) TeV / 8 TeV

—
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Il = 1

Minimum bias

L
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H (ggF)
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tt

ttH

stop pair (0.7 TeV)
stop pair (0.9 TeV)
gluino pair (1.5 TeV)
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N
&= =m =

N
I O
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w
O
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ri3TevV/ 8 TeV: 12)
) 72 (for 13 TeV / 8 TeV: 46)

¥ 5700 (13 / 8: 2700)

gluino pair (2.5 TeV)
Z' SSM (3 TeV)

Q* (4 Tev)

QBH (6 TeV)
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) 12000
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10000 100000
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NP@RUN Z

L. Malgeri, J. Olsen: W&C seminar
A different way to look at the Stirling plot:

How much luminosity @13TeV is needed to equal the 8 TeV discovery potential (a really

approximate view!)
PP Equivalent lumi to Run 1

Cross section ratios: 14 (13) TeV / 8 TeV
Minimum bias
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L. Malgeri, J. Olsen: W&C seminar
A different way to look at the Stirling plot:

How much luminosity @13TeV is needed to equal the 8 TeV discovery potential (a really

approximate view!)
PP Equivalent lumi to Run 1

Cross section ratios: 14 (13) TeV / 8 TeV
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L
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NP@RUN Z

L. Malgeri, J. Olsen: W&C seminar
A different way to look at the Stirling plot:

How much luminosity @13TeV is needed to equal the 8 TeV discovery potential (a really

approximate view!)
PP Equivalent lumi to Run 1

Cross section ratios: 14 (13) TeV / 8 TeV
Minimum bias
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$ 72 (for 13 TeV / 8 TeV: 46) .
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NP@RUN Z

L. Malgeri, J. Olsen: W&C seminar
A different way to look at the Stirling plot:

How much luminosity @13TeV is needed to equal the 8 TeV discovery potential (a really

approximate view!)
PP Equivalent lumi to Run 1

Cross section ratios: 14 (13) TeV / 8 TeV
Minimum bias

L
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H (ggF)

H (VBF)

tt

ttH

stop pair (0.7 TeV)
stop pair (0.9 TeV)
gluino pair (1.5 TeV)

x-sec factor 6

r13TeV / 8 TeV: 8.4) -
r13TeV / 8 TeV: 12) [ —— x-sec Tfactor =40

0 72 (for 13 TeV / 8 TeV: 46)
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QBH (6 TeV)
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NP@RUN Z

L. Malgeri, J. Olsen: W&C seminar
A different way to look at the Stirling plot:

How much luminosity @13TeV is needed to equal the 8 TeV discovery potential (a really

approximate view!)
PP Equivalent lumi to Run 1

Cross section ratios: 14 (13) TeV / 8 TeV
Minimum bias

77
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H (VBF)
tt

ttH I

StOp pa]r (0.7 TeV) ‘i:y 13 TeV / 8 TeV: 8.4) ' e
stop pair (0.9 TeV) (fpr 13 TeV / 8 TeV: 12) I x-scc )

0 72 (for 13 TeV / 8 TeV: 46)

x-sec factor 4

x-sec factor 6

i I = == = = = = 1
\Y
Il I = = = = = 3

gluino pair (1.5 TeV) :
gluino pair (2.5 TeV) } 5700 (13 / 8: 2700)
L SSM (3 TeV)

Q* (4 Tev)

QBH (6 TeV)
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CLOSING REMARK

L. Malgeri, J. Olsen: W&C seminar

We don't have to exclude what we have already seen the tip
of the iceberg and watch carefully for all our >20 deviations.

* Caveat:Ma ny of them have been e
subject to the scrutiny of the
community, but has generated
some heat

* No suitable explanations has been
found that would accommodate at

east two of them with a single NP
source See talk by Adam Martin

* No detailed statistics evaluation has been made so far but out of
>300 results the probability of having tew 30-ish deviation is NOT
negligible
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https://indico.fnal.gov/getFile.py/access?contribId=10&sessionId=3&resId=0&materialId=slides&confId=9361

SUPPLEMENTARY MATERIAL
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B2G RUN2 MENU

Patrizia Azzi, CMS Week, May 2015 '
Vector-like quarks Resonances
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Direct production ( and pair) Heavy particles EFT and
decaying simplified

Indirect production from Z'/W (directly) to top models

decays




EXPERIMENTAL TECHNIQUES

Discriminants:

Look for excesses over a known background in high S_(sum p_ of final decay products) and/or
reconstructed mass tails, BDT, ...

Substructure tools:

Boosted topologies are a distinct signature of the VLQ searches and are critical to retain high
efficiency for the signal acceptance

top, Higgs, W/Z tagger ...

Un-merged

=

Partially merged

The top tagging performance at CMS

-1
19.4 b (8 TeV) 10" 19.4 fb' (8 TeV) 107

/@(

Fully merged

1

ttbar events arctan(m13/m125 multijet events arctan(m_/m,,)




Challenges and new tools for 2015

Plle up in 2015 will reach another frontier:

* In time pile up (PU) can get as high as 40 in average
- in 2012 we have collected less than 1% of our luminosity with PU>35

* new techniques are being developed at high level reco using mostly information from
Particle Flow objects e CMSSmismenproimeay oiatey

Emooo — W jots, AntikT (R=0.8) w— GEN N

[ a0 e PF+PUPP |
| 200 GoV < p_«< 600 GeV — PF -
8000 m <25 —— PF+CHS 1

- most of them associate a weight to all ; Pr Glansing)

PF+CHSIConst.Sub.} |

particle candidates corresponding to the :
robability to come from a PU collision: :
P t JME-14- 00|~

Ylogi- (L\/)
Slog L (u)+21m,_w (PU) A k

20 40 100 120 140 160 180 200

w; =

CMS 3mulaon Pm.mm is =13 TeV

- in a simple approach the weight comes from
the distance of the neutral particle w.r.t.to
candidates associated to the primary vertex

- more sophisticated approach (PUPPI) add to
the weight many other observables

,*_ W jats, mucr(n.om
— w-‘o
200 GeaV < p_ < 600 GeV

— W <25 PF+CHS

PF(Cleansing)
PF+CHS(Const Sub.)—

-

HMS(m-mw) (GeV)

). Olsen, L. Malgeri - LPC USCMS - 14/04/2015




Challenges and new tools for 2015

Btag continuously improving:

Average

e CSV =Runl , _ > T
e CSVV2/CVSSL = Run2 Muon isolation .§095kpupm ZPOPPE) e |
- csv also improved £ [PUPPI-2
g,_ e with new PU & 09 7% -
.Q E m CSVV2 tthad . : ] :
S [|= coverun subtraction 085 5
2 techniques : :
G2 ] ol 08l / : p1>20 GeV,; nl<2.4 -
P ;é',*' “Loose WP : / e :
U .l-\ Mednum WP 075__ ;: ——— RO 1 50 - PR WG n
102 '.-1—:‘. : : : : : : : - :_. RO o = PUPP| dec [ivgipz, 53] ]
o ok b o
0.45 0 5 0.550.6 0.650. 78 A 0'88(')_‘33 QCD efﬁCiency
5 14pu.;()_ bx2sns, VBF Higgs = tt MC
§“C — Run1(20 PU@ 8 TeV, 50ns) 3 T wren 5
T Run2(40PU@13Tev,28ns) & ET TS
Tau efficiency 1 4 of |‘
marginally worse but “F e ererararra oot of H‘{-"
- - - - ""':-:—,—Q-‘n'oq—*.-—'_*«l-'"_.*._" [ o
isolation improved! B = 4k i/* ;
"I’ Decay mode reconstruction && T LA
**I isolation wrt. charged particles N
oo-.. R TERTYaapsv Number PU interactions
B Gev in current bunch crossing

). Olsen, L. Malgeri - LPC USCMS - 14/04/2015
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